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The present invention concerns antibody conjugates which 
are capable of activating cytotoxic T-cells (CTLs) . The 
conjugates are useful for destroying undesired cells that are 
associated with i.a. cancer forms, autoimmune processes, 
parasitic infestations and bacterial, viral and fungal 
infections. 



BACKGROUND OF THE INVENTION. 
Attempts have been made over the past years to use 
antibodies in combination with agents that directly exert a 
toxic effect on target cells (cytotoxic agents, cytotoxins) 

15 in order to provide a selective action on target cells and to 
prevent and minimize the non-specific effect on other cells. 
The combinations suggested have ranged from covalently bonded 
complexes using linkage-providing molecules and non- 
covalently bonded complexes to simple mixings (e.g. Ghose et 

20 al., J. Natl. Cancer Inst. 61(1979)657-676 and Carlsson et 
al., Biotechnology 7(1989)567-73). Suggested cytotoxins have 
been i.a. diphteria toxin, ricin, subunit A of ricin, 
gelonin, and Pseudomonas aeruginosa exotoxin A (Takeda 
Chemical Ind., EP-A-336,405 and Pastan et al., WO-A-88/00703, 

25 both of which have been cited in connection with the priority 
application, SE-9002479) . 

With the advent of the hybridoma technology and the 
accompanying availability ofi monoclonal antibodies, it has 
been feasible to use the concept of complexes between 

30 antibodies and cytotoxic agents to more specifically direct 
the cytotoxic agents to the intended target cell population. 

In view of the recognized damaging effect of cytotoxic 
agents on other cells than target cells, one has . suggested to 
replace the cytotoxic agents; with immune stimulators that 

35 trigger T-lymphocytes and activate CTLs. Specific proposals 
have been concerned with antibodies conjugated to 
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(i) antibodies that are direct d against a T-cell receptor 
or compounds that are able to bind to a T-cell receptor 
(Mass. Inst. Techn. , EP-A1-180, 171) ; 

(ii) compounds , such as antigens , mitogens, other foreign 
5 proteins, and peptides that activate cytotoxic T-cells 

(Neorex Corp., EP-A1-334, 300) ; 

(iii) MHC antigens, (Behringwerke AG, EP-A1-352 , 761) ; 

(iv) antigens against which the individual to be treated 
has immunity, (Med. Res. Counc. WO-A-90/11779 (publ. 1990- 

10 10-18) ) ; and 

(v) an unnamed bacterial enterotoxin (Ochi and Wake, UCIA- 
Symposium: Cellular Immunity and the Immunotherapy of 
Cancers, January 27-February 3, 1990, Abstract CE 515. page 
109). 

15 However, the immune stimulators suggested hitherto have 

been either too specific or too general in their action. For 
instance classical antigens activate only about 1 out of 10^ 
T-cells while mitogens are potentially capable of activating 
a majority of the T-cells. 

20 It has been recognized that certain agents mediate 

activation of a moderate ratio of T-cells; i.e. they activate 
T-cells at a relatively high frequency, but far from 100% 
(Fleischer et al. , J. Exp. Med. 167(1988)1697-1707; and White 
et al., Cell 56(1989)27-35, both articles being incorporated 

25 by reference). This type of agents are more effective 

activators than classical antigens and they accordingly have 
been named superantigens (for a review see Kappler and 
Marrack, Science 248:705,(1990)). It has further been 
demonstrated (Dohlsten et al. , Immunol. 71 (1990) 96-100 ; and 

30 Hedlund et al., Cell. Immunol 129(1990)426-34, both articles 
being incorporated by reference) that the ; superantigens known 
so far have the capacity to bind to MHC Class II molecules on 
target cells and activate cytotoxic T-cells bearing the 
proper T-cell receptor V beta chain. The published data 

35 indicate that the MHC binding is a prerequisite for T-celi 
binding and activation to occur. It can not be excluded that 
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T-cell receptor V alpha chain or other surface structures 
only found on subpopulations of T-cells. 

The immunomodulatory effect of the superantigen 
Staphylococcus enterotoxin A (SEA) has also been described by 
5 Platsoucas et al (Cell Immunol. 97 (1986) 371-85) • 

Most of the presently known superantigens have earlier 
been recognized as toxins and all of them have been of 
microbial origin. Staphylococcal enterotoxins for instance 
are enterotoxic and activate T-cells , and the two effects are 

10 discernible from each other (Fleischer et al., Cell. Immunol. 
118(1989)92-101; Alber et al., J. Immunol 144(1990)4501-06; 
and Infect. Immun. 59(1991)2126-34). 

It has previously been suggested to use superantigens in 
order to direct CTL mediated lysis of cells carrying MHC 

15 Class II antigens (Pharmacia AB, WO-A-9 1/04 053 , publ. 1991- 
04-04) . WO-A-91/04053 covers, but does not explicitly 
mention, superantigens that are incorporated into covalent 
immunocon j ugates . 

Cells lacking MHC Class II or expressing marginal amounts 

20 of MHC Class II proteins do, however, not bind sufficient 

amounts of superantigens in order to efficiently direct lysis 
of them by CTLs. Thus due to the general abundance of cells 
carrying MHC Class II antigens and the non-abundance of MHC 
Class II antigens on most tumour cells, superantigens should 

25 be of low value for the specific killing of such unwanted 
cells. 

However, we have found that a specific cell -killing effect 
mediated by CTLs can be achieved with superantigens, if they 
are covalently linked to an antibody directed against an 
3 0 epitope that is specific for the cell to be killed. The ( 
activation of the immune system may induce target cells 
lacking MHC Class II antigens to express them, which may 
potentiate the desired lytic effect. 

35 SUMMARY OF THE INVENTION 

The present invention provides novel antibody conjugates 
(i) comprising (1) an antibody directed against target 
cells, and (2) a superantig n, i.e. a structure 
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that is recognized (interact with or bind to) and 
activate T-cells, in particular CTLs; 

(ii) methods for destroying target cells, in particular 
in connection with therapeutical treatment methods 

5 contemplated on mammals, and for specific 

activation of T-cells , such as CTLs; 

(iii) method of synthesis for the conjugates; and 

(iv) pharmaceutical compositions containing the 
conjugates and preparation methods for the 

1 0 compositions . 

The methods for destroying target cells encompasses 
therapeutic treatment methods for cancer, autoimmunity, viral 
infections, bacterial infections, fungal infections, 
parasitic infestations and other diseases in which the 

15 objective is to kill certain cells with a high degree of 

accuracy. The conjugates of the invention may be used for the 
manufacture of pharmaceutical compositions intended to be 
used for destroying target cells associated with the diseases 
just given. The individuals to be treated are normally 

20 animals, primarily human beings. 

DETAIIiED DESCRIPTION OF THE INVENTION 
Superantiaen part of the conjugate 

The novel antibody conjugates are characterized by the 

25 structure that is recognized by the T-cells being a 
superantigen. The conjugates are normally soluble at 
physiological pH and in vitro they are soluble in serum. 

Preferred superantigens are selected from the group of 
staphylococcal enterotoxins (SEs) , such as SEA, SEB, SEC, £>ED 

30 and SEE, toxoids, active fragments or peptides thereof and 
other substances having essentially the same mode of action 
for activating CTLs. The superantigens may include other 
microbial products (bacterial as well as viral), such as 
products from staphylococcal strains, e.g. Toxic Shock 

35 syndrome toxins (TSST-1) , from Streptococci, e.g. pyrogenic 
exotoxin A, -and bacterial exoproteins and proteins produced 
by mycoplasma arthridis, which have similar capacity to 
interact with T-cells in the same way as superantigens do. 
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Superantigens nay be obtained by culturi™ <-* • 
producei-s r,^ ^. cuirurmg of their natural 

tlchn^ T 5TOatl ° all y peered cells (recombinant 
svnth ° r P ° tentlall y ^ synthetic peptide 

.3? * experimental model presented in this 

in L eXSrt e£fBOtS " "» ^ *at „e present 

m the experimental part of this specification. 

hinit^r:! 4 :™T s f have «- ~ ai *• 

10 surface B ^ • "oforms of a polymorphic T-cell 

ZtlTJTT\ ^ **** ^ ac " va tio„ «* CTLs, 

preferably the T-cell receptor v beta chain. 

The antjhodv r,.~ e „„ il n .>. 

5 .1*^ antib °' ly 1S Preferabl y « Monoclonal antibody (mab, 
suffrrf ^ •» — as ion, as they previa 

refers 1 y t n r°" SPeC " T "e expression antibody 

active trZtS /" gSneral ^ ««~- anybody 

° thSr m ° leCUleS «- binding 

i specifLil avid ^ , ' ^ haVS thS *K>«^ate 

P cificity, avidity and affinity for the target cell in 

similarly binding structures t„ n,. 

antibody is specifi- * ' ° ne embod i»*nt the ; 

cells for in!t! a " tigenic "eterminant on tumour 

(epitope struct::, 3 xTil Z"^ 

L ru crure). it is also conceivable that the 

T^lZl^T* 1 * ^ ****** ^» a - on 
^1 ° r autol, »«""y, virus infected cells 

bacte»a, parasites or fungi or other unwanted cells ' 
Depending on the efficiency of the conjugate the - 
»ay be directed to an antigen that „m IntrnaW! L ^ 
antibody after binding, although it is heaved" th \ 
antibody specificities are i not prefer^ *""* "** 

Monoclonal antibodies studied in connection with this 
invention are the C215 antibody directed aaainT 
in the Gi - 73 3 family (sae for Lsta^p!^ vL" 
references cited therein and Larsson et L T 

42(1988)877-82), the C3i5 . " J- Cano - ! 

the C242 antibody (Larsson et al., int. j. 
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Cane. 42(1988)877-82) and the Thy-1.2 antibody (mab C, Opitz 
et al., Immunobiol. 160(1982)438- ). It is conceivable that 
mabs having specificities for other target cell surface 
structures will be useful. The preparation of monoclonals ; 
5 directed against epitopes unique for selected target cells 
are wellknown in art. See for instance the above-mentioned 
publications. Expressions, such as monoclonal antibodies 
directed against the C242 epitope or the C215 epitope, cover 
antibodies reacting with cross-reacting epitopes. 

10 Of the three monoclonals tested so far C215-conjugates 

most probably will be of minor importance because they react 
with an epitope on a tumour antigen that too frequently is 
expressed on normal cells. C2 4 2 -conjugates appear to be 
better based on specificity data although our results 

15 indicate that they may require higher dosages. Mab C directed 
against Thy-1.2 will probably be of low value for targeting 
human cancer cells because the Thy-1.2 antigen is specific 
for a non-human mammalian tumour cell. 

A hybridoma cell line producing the C242 monoclonal 

20 antibody has been deposited on January 26, 1990 under number 
ECACC 90012601 at European Collection of Animal Cell Culture, 
Porton Down, Salisbury, Wilts, U.K. 

The structure linking the superanticren to the antibody 
In the preferred conjugate of the invention the 

25 superantigen is covalently coupled to the antigen through a 
covalently linkage (-B-) . If it is important that the 
conjugate will not decompose when administered to the cells 
to be killed, for instance to an animal, the linkage should 
be essentially metabolically stable for a sufficient period 

30 of time for the effect to b : e achieved. Furthermore, it is of 
advantage that the linkage as such does not give rise to 
immunological reactions itself. In general the linkage shall 
be inert in the sense that the conjugate retains an efficient 
target cell binding specificity (anti-tumour, antiviral etc.) 

35 and an efficient capability of activating cytotoxic T-cells. 
In the scientific as well as in the patent literature 
several functional groups have been suggested in linkage 
structures of immunoconjugates. Accordingly the linkage -B- 
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in our novel conjugates may contain structures selected from 
the group consisting of 

(i) amides and hydrazides (amides = -CONI^- or -NI^CO-, where 

each of the free valencies binds to a saturated carbon 
5 atom, and R x may be hydrogen or an alkyl substituent 

such as lower alkyl (C 1-6 ) or the alpha-N-substituent of 
a naturally occurring alpha amino acid, preferably a 
hydrophilic amino acid, and hydrazides = -CONHNH- or - 
NHNHOC- where each of the free valencies binds to a 
10 saturated carbon atom) ; 

(ii) thioether and disulfide (-S r - where each of the free 
valencies binds directly to a saturated carbon atom, 
respectively, and S is a sulphur atom, and r an integer 
1 or 2 ) ; 

15 (iii) straight, branched or cyclic hydrocarbon chains which 

are saturated and which possibly may be substituted with 
one or more hydroxy or amino groups; 
(iv) ether (-O-, where each of the free valencies binds 
directly to a saturated carbon atom) ; and 
20 (v) primary amine or disubstituted hydrazine (-NH- or 

-NH-NH-, respectively, where each of the free valencies 
binds directly to a saturated carbon atom) • 
The length of the bridge should be within the ranges 
normally contemplated within the technical field, i.e. 
25 shorter than 180 atoms, such as < 100 atoms, but longer than 
3-6 , preferably longer than .16 atoms. 

The preferred linkage is hydrophilic and should not 
contain any aromatic ring. Preferred hydrophilic structures 
that may form part of the linkage -B- are: (i) polypeptide 
30 chains of the naturally occurring hydrophilic alpha amino ; 
acids (e.g. asparaginic acid and its amide, glutaminic acid 
and its amide, lysine , arginine, glycine, threonine, serine 
and possibly also histidine) (ii) oxaalkylene chains such as 
(-0(CH 2 ) n ) n /- where n is an integer 2-5, preferably 2-3, and 
35 n' may be an integer 1-20; and (iii) -S- (thioethers) , -O- 

( ethers) and unsubstituted amides (-CONH-) all of which being 
linked to short unsubstituted hydrocarbon chains (C 1-4 ) , 
preferably containing 1 or 2 carbon atoms. 
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Hydrophilic amino acids may be present in hydrophilic 
structures of the type (F-(Pro) n ) m F, wherein F represents an 
amino acid sequence, preferably 4-8 residues, in which each 
amino acid is individually selected from serine, glycine and 
5 threonine, m is an integer 1-4 and n an integer 4-8 (Cetus 
Corp., WO-A-85/03508) . 

The linkage -B- may be attached either at specific 
locations in the antibody or superantigen part of the 
conjugate or at random. Potential locations are an amino 
10 terminal, a carboxy terminal and a lysine residue (omega 

amino group) . If the antibody or superantigen carries a thiol 
group or disulfide group (cystine or cysteine, respectively) 
these groups may also be used for covalently coupling, unless 
they are not essential for the activity of the active parts 
15 of the conjugate. When present, carbohydrate structures can 
be oxidized to aldehyde groups that in turn may used for 
linking to the other moiety of the conjugate (cf . Cetus 
Corp. , EP-A-240,200) . 

The conjugate of the invention should not contain any 
2 0 significant amounts of ester bonds and labile amide bonds, ih 
particular not formed with tyrosine and histidine residues, 
respectively. If such bonds have been formed during the 
synthesis they can be removed by use of hydroxy lamine (Endb 
et al., Cancer Res* 48(1988)3330-3335). 
25 The number of superantigen moieties that may be present 

per antibody active moiety is normally 1-5, preferably 1 or 
2. 

In one of the preferred modes the conjugate substance 
shall be substantially uniform with regard to superantigen 

30 per antibody, and/or employed binding positions in the ' 
superantigen and antibody moieties, respectively, and/or 
linkage -B- etc. In other words all the individual conjugate 
molecules in conjugate substance should be the same in regard 
to these variables . 

35 The substance should be essentially free from unconjugated 

antibodies or unconjugated superantigens. 

The exact ratio superantigen to antibody, linkag 
structure etc. for the optimal conjugate will depend on the 
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selected monoclonal (inclosing class, subclass, producing 
clone, specificity) and selected superantigen. The 
experimental models given in this specification will enable 
the screening for optimal parameters also for other 
5 superantigens and other antibodies. 

According to the embodiment of the invention studied most 

T B e s n t S ru V l y re UP *° **" * «- 

-S r RCONHCH 2 CH 2( 0CH 2 CH 2 , n O(CH 2 ) n COY- ,„ 
resPect^ Valen ° 1SS *" * «» 

X ; y ; takes place elther diMcti ^ « 

» Mny rr: l°; r; 9 ;. 1 - 20 - preferabiy 2 ~ > 2 -? * 

C J iS 3 SUlphUr aton and bin ^ directly to a saturated 
carbon atom at each of its valencies r-s - - . ^ 
disulfide, . r is an integer 1 or 2 " "-ether or a 

20 to l^rT"' " HHHH " ° r ~ mm - CH - that at *-ds bind 

at ^!ir Sh ° Wn ^ ri9ht termiM1 in X and 

at their right ends to a saturated carbon atom or to a 

carbonyl group (only when y equals -hhnh-) . 

S is preferably alKylene (having 1-4 carbon atoms, often 1 

25 more a T" ^ ' P ° SSlbly * ^ one or 

more (1-3, » the preferred case < 2) hydroxy (oh, groups. 

aeparatton of th. nnHhr.av-..,,,.....^. ,, „«,„■,„„,„■. 
obJT r" b ° dy amiu ?* tes ° f Present invention can be 
50 of c" T ^ enri0hi " 9 ^ PUr " yin ' them f «» «"□«. media 

hLn PrO<1 r i09 the "' ° r £r0 » 0ther — *>ey 
nave been synthesized. 

The s ynthesis of our novel conjugates may be accomplished 
by techniques known in the art • J pxlsned 

rro™>-< * f ° r con 3«gate synthesis, i. e 

genets engineering (recombinant techniques, or via the 

/ ntib ° dy ^ ^ classical coupling 

ground ! PPrOPriate f —tional groups. The functional 
groups present xn proteins and normally utilized are: 
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(i) Carbohydrate structures. This structure may be oxidized 
to aldehyde groups that in turn are reacted with a 
compound containing the group H 2 NNH- to the formation of 
a -C=NH-NH- group. 
5 (ii) Thiol group (HS-) . The thiol group may be reacted with a 
compound containing a thiol-reactive group to the 
formation of a thioether group or disulfide groups Free 
thiol groups of proteins are present in cystine residues 
and may be introduced onto proteins by thiolation or 
10 splitting of disulfides in native cysteine residues. 

(iii) Free amino groups (H 2 N-) in amino acid residues. An 
amino groups may be reacted with a compound containing 
an electrophilic group, such as an activated carboxy 
group, to the formation of an amide group. The free 

15 amino group preferably is an amino 1 terminal or the omega 

amino group of a lysine residue. 

(iv) Free carboxy groups in amino acid residues. A carboxy 
group may be transformed to a reactive (activated) 
carboxy group and then reacted with a compound 

20 containing an amino group to the formation of an amide 

group. However, precautions must then be taken to 
minimize amide formation with the amino groups that 
mostly are present together with carboxy groups in the 
same protein. The fre# carboxy group preferably is a 
25 carboxy terminal or a: carboxy group of a diacidic alpha 

amino acid. \ : • ; ' 

The compounds carrying a H 2 NNH- group, a thiol-reactive 
group, an activated carboxy group, or an amino group maybe 
bifunctional coupling reagents or an antibody or a 
30 superantigen. The groups are bound directly to saturated 
carbon atoms except for the H 2 NNH- group that as an 
alternative also may be boxind to a karbonyl carbon. The 
groups may have been introduced onto the the antibody or 
superantigen by common derivatization. 
35 Recombinant techniques provide efficient means for the 

manufacture of conjugates in which the parts are specifically 
linked together from a terminal carboxy group in one moiety : 
to a terminal amino group in the other moiety. A linkage 
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structure consistent with the technique applied may be 
inserted . 

The reagents employed are selected so that they will 
provide the linkage -B- as defined above. Common bifunctional 
5 reagents have the formula Z-B'-Z' where Z and Z' are are 
functional groups that are mutually consistent with each 
other and allowing for covalent coupling at a~ functional 
group present on a protein. See above. B' is an inert bridge 
that may contain the same structures as given for the linkage 
10 -B- above. Particularly Z and Z' may be identical or 

different and selected among a thiol group, a thiol-reactive 
group, an activated carboxy, -CONHNH 2 etc. For a definition 
of these groups se below under the heading Novel Reagents. 
The method we have used for the conjugates employed in the 
15 experimental part comprises the steps of: 

(i) reacting the antibody or the superantigen with an " 

organic reagent containing a thiol-reactive group 
and an amino-reactive group to the formation of an 
antibody or a superantigen carrying the thiol- 
20 reactive group, and 

(ii) reacting the remaining part of the superantigen and 
the antibody with an organic reagent containing a 
thiol group or a protected thiol group and an 
amino-reactive group to the formation of a 

25 superantigen or an antibody carrying the thiol 

group or the protected thiol group, whereupon 

(iii) the obtained products from steps (i) and (ii) , 
respectively, are f reacted with each other to the 
formation of a conjugate in which the superantigen 
is linked to the antibody via a disulfide or 1 
thioether. I 

The coupling conditions for each group are known per see 
as applied to protein chemistry. The coupling may proceed 
stepwise or in one step by creating intermediary functional 
35 groups that may be linked to; the starting material by inert 
spacer arms, in general the conditions under which the 
synthesis and purification/recovering of the c n jugate take 
place are always non-denaturing for the proteins involved. 
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This normally means aqueous media and a pH-value and 
temperature within in the ranges pH 3-10 and 0°-50 o C, 
respectively. The exact values depend on the groups to be 
reacted and the conjugate to be recovered. See more under the 
5 heading Novel reagents* 

Novel reagents (developed in connection with the inv ention); 

For the chemical synthesis of conjugates having the 
linkage -B-, we have developed a novel heterobifunctional 
10 reagent that complies with the general formula II: 

z^conhci^ck^ (oc^c^y^xc^)^^ (II) 
m and n have the same meaning as above for formula (I) . Z x is 
an HS-reactive electrophilic group, thiol (— SH) or protected 
thiol (e.g. Acs-) , with the provision that a thiol group and 
15 a hydroxy group must not be bound to one and the same carbon 
atom in R. Examples of HS-reactive electrophilic groups are: 
(i) halogen that is bound to a saturated carbon atom, 
preferably in the form of an alf a-halo-alkylcarbonyl 
(e.g. Z 1 CH 2 CO-) ; 

20 (ii) activated thiol, preferably a so called reactive 

disulfide (-SSI^) that is bound to a saturated carbon 
atom; 

(iii) 3,5-dioxo-l-aza-cyclopent-3-en-l-yl. ; 
For a definition of reactive disulfide see e.g. EP-A- 
25 128,885 which is incorporated by reference. 

Z x ' is an activated carboxy, i.e. an electrophilic group. 
Examples are carboxylic acid halides (-COC1, -COBr, and - 
COI), mixed carboxylic acid anhydrides (-COOOCI^) , reactive 
esters, such as N-succinimidyloxycarbonyl, 
30 -C(=NH)-OR 2 , 4-nitrophenylcarboxylate (-CO-OC 6 H 4 N0 2 ) etci R x 
and R 2 may be lower alkyl ^-Cg) and R 2 also benzyl. 

One of the advantages of our novel reagents are that they 
result in uniform conjugate substances with regard to the 
integer n in the structure (OCH 2 CH 2 ) n , i.e. n is the same for 
35 each individual molecule .of a given conjugate substance. 

Functional groups reacting with Z^ 9 and may be present 
on native antibody active molecules or native superantigens 
or can be intr duced on them. The Z^J and Z^ terminals can ^ 
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then be reacted selectively with the appropriate antibody or 
superantigen in a manner known per se for these types of 
groups . 

Known techniques encompass chain elongation either 
5 starting from our novel reagent or from the compounds to be 
conjugated. 

Chain elongation utilizing our novel reagent may e.g. 
result in conjugates in which -B- is: 

(1) -COR'-S r -RCONHCH 2 CH 2 (OCH 2 CH 2 ) n O(CH 2 ) m CO¥-; 
10 go binds to NH, 

(2) -COR'-S r -RCONHCH 2 CH 2 (OCH 2 CH 2 ) n O(CH 2 ) m CONHNH-R' 'NHN=-; 

N= is usually bound to a sp 2 -hybridized 
carbon derived from an oxidized carbohydrate 
structure in an antibody or a superantigen 
15 (when being a glycoprotein) , 

( 3 ) -CO ( CH 2 ) m 0 ( CH 2 CH 2 0 ) n CH 2 CH 2 NHC0R ' -S r ~ ( cont . ) 
( cont . ) -RCONHCH 2 CH 2 (OCH 2 CH 2 ) n O ( CH 2 ) m COY- ; 
CO- is bound NH, 
(4) -CO(CH 2 ) m O(CH 2 CH 2 0) n CH 2 CH 2 NHCOR'-S r -(cont. ) 

(cont. ) -RCONHCH 2 CH 2 (OCH 2 CH 2 ) n 0 (CH 2 ) m CONHNH-R' 'NHKs; 
N= is bound as above in (2) , 
R, R' and R" are alkylene selected in the same way as R 
in formula (I) . r has the same meaning as above. 

The reagent (Formula II) I can be prepared starting from 
25 compounds complying with formula III: 

NH 2 CH 2 CH 2 (OCH 2 CH 2 ) n O(CH 2 ) m COOH (III) 
m equals an integer 1 or 2. n equals an integer 1-20, such as 
2-20 or 3-9. 

- - Tne synthesis of certain compounds complying with formula 
30 in with m - 1 and 2, and nj = l-io have been described before 
(Jullien et al, Tetrahedron j Letters 29(1988)3803-06; Houghton 
and Southby, Synth. Commun. 19 (18) (1989) 3199-3209; and EP-A- 
410,280 (publ. 20.1.91) and |s lama and Rando, Carbohydrate 
Research 88(1981)213-221 and Biochemistry 19(1980)4595-4600). 
35 Novel reagents complying iwith formula II can be 

synthesized by reacting a compound of formula III with a 
bifunctional reagent of formula Z-B'-Z' known per se, where Z 
= Z lt B' = R" that is as previously defined for R and R' , 
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and Z' = activated carboxy as defined above • After the 
reaction the -COOH function is transformed to an activated 
carboxy. group, e.g. Z^' = activated ester, such as N- 
succinimidyloxycarbonyl, 4-nitrophenyloxycarbonyl, 2,4- 
5 dinitrophenyloxylcarbonyl etc. 

The novel compounds of formula (III) and their novel 
derivatives comply with polyethers having the general 
formula: 

XCH 2 CH 2 (OCH 2 CH 2 -) n OCH 2 Y (IV) 

10 n is an integer 2-20, preferably 3-20 or 3-9. X is H 2 N- 

including the protonated form thereof (+H 3 N-) or substituted 
H 2 N- that is transformable to H 2 N-, preferably by hydrolysis 
or reduction. Examples are unsubstituted amino (H 2 N-) ; nitro; 
amido (carbamido) , such as lower acylamido (f ormylamido, 

15 acetylamido hexanoyl amido) including acylamido groups 

that have electron-withdrawing substituents on the alpha 
carbon atom of the acyl moiety and then particularly CF3CONH- 
, CH 3 COCH 2 CONH- etc; phtalimidoyl which possibly is ring 
substituted; carbamato (particularly R^OCONH- and 

20 (R-j/OCO) (R 2 'OCO)N-, such as N- (t-butyloxycarbonyl) amino 
(Boc) , N- ( benzyl oxycarbonyl) amino and di(N- 
( benzyl oxycarbonyl) ) amino (Z and diZ, respectively) which 
possibly are ring substituted; alkyl amino in which the 
carbon atom binding to the nitrogen atom is alpha to an 

25 aromatic system, such as N-monobenzylamino and dibenzylamino, 
N-tritylamino (triphenylmethylamino) etc including analogous 
groups where the methyl carbon atom (including benzyl ic 
carbon atom) atom is replaced with a silicon atom (Si) such 
as N,N-di(tert-butylsilyl) amino; and 4-oxo-l, 3, 5-triazin-l^yl 

30 including such ones that are substituted with lower alkyl in 
their 3- and/or 5-positions. 

Above and henceforth R x ' and R 2 ' stand for lower alkyl, 
particularly secondary and tertiary alkyl groups, and a 
methyl group that is substituted with 1-3 phenyl groups that 

35 possibly are ring substituted. Lower alkyl and lower acyl 
groups have 1-6 carbon atoms . 

Y is carboxy (-COOH including -COO"*) or a group that is 
transformable to carboxy, preferably by hydrolysis or 
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oxidation. The most important gr up S are «. h , 
which the carbonyi carbon atom r T * in 

orto esters binds to th. ™ «T\ ^responding atom in 

terminal of foCla ^ Z^T ^ ** «** 
» C-C00V), orto ester ^^^nT^^ ^ 
groups as defined above r / h „!* 3 3 Active ester 

Previously defined for "~ as 

Other groups Y are -CHO, - C N -mm, 
«- V have ^ _ mean ; n -re Rl , 

10 The compound of formula iv n ^ k 

— tin, materials by a^^^~«»« 
se. Appropriate synthetic 

routes are- per 

A. Formation of the chain 
« ^T"""" " tSr " inal ^=t i0 „ax groups. 

Convenient starting materials .. 
" -och 2 c„ 2 - are co^ercLliy ^Lm! L"~ unit 
oligoethylene glycols havLH . I m 
suitable co m pouna s with LI La^ IZZT* ^ °^ 
correspond aicar box ylic •c^TSr*" ™ 

>een aescrihea in the prio ^^l^TT 
okahara, synthesis (i 981 , p . t ^ ^ ana 

^^^^^^ 

containing our novel c^u^ ™ ^ »~ 

» 1- the or a lyophilLl: peculate 6 rT^* 1 ™" b * 

or aseptically proaucea soiutLf \ t l " * Ster " e 

vehicles, such as water (pre^ahly 
Physiologically D H- Va1 „« ^ erea to a 

Uy PH vaiue such as PBS) or other inert solia or 
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liquid material may be present. In general terms the 
compositions are prepared by the conjugate being mixed with, 
dissolved in bound to or otherwise combined with one or more 
water- insoluble or water-soluble aqueous or non-aqueous 
5 vehicles, if necessary together with suitable additives and 
adjuvants. It is imperative that the vehicles and conditions 
shall not adversely affect the activity of the conjugate. 
Water as such is comprised within the expression vehicles. 

10 Administration and methods of use. 

Normally the conjugates will be sold and administered in 
predispensed dosages, each one containing an effective amount 
of the conjugate that, based on the result now presented, is 
believed to be within the range 10 ^ug - 50 mg. The exact 

15 dosage varies from case to case and depend on patient's 
weight and age, administration route, type of disease, 
antibody, superantigen, linkage (-B-) etc. 

The administration route is as commonly known within the . 
field, i.e. a target cell lysing effective amount or a 

20 therapeutically effective amount of a conjugate according to 
the invention is contacted with the target cells. For the 
indications specified above this mostly means parenteral 
administration, such as injection or infusion 
(subcutanously, intravenously, intra-arterial , 

25 intramuscularly) to a mammal, such as a human being. The 

conjugate may be administered locally or systemically to the 
individual to be treated. ! ^ : 

By "target cell lysing effective amount" is contemplated ; 
that the amount is effective in activating and directing C*i*s; 

3 0 .to .destroy the target cell*. 

i 

i 

The invention is defined in the appended claims that are 
part of the description. The invention will now be 
illustrated by a number of embodiments that in no way limit 
35 the general concept we have discovered- The experimental part 
presents in Part I the chemical synthesis of conjugates and 
in Part II effects of the conjugates prepared in example 4 on . 
the activation of T-Cells for lysing target cells. 
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EXPERIMENTAL PORTION. PART 1 . 

PREPARATION OF omecra — AMINO— PEG— KARBOyVLIC ACTD. 

5 isopropvl 8-hydT» oxv-3 . 6-dioxa-op±anoate f±1 . 

Sodium (23 g, l.o mole) in form of chips was added in 
portions to diethylene glycol (500 ml) under nitrogen 
atmosphere. When the sodium had reacted completely, the 
mixture was cooled to room temperature and bromoacetic acid 
was added (76 g, 0.5 mole) under stirring. After 18 hours at 
100°C the excess of diethylene glycol was distilled off at 
about 4 mm Hg. Thereafter isopropyl alcohol (400 ml) and in 
portions acetyl chloride (51 g, 0.65 mole) were added. After 
stirring for 18 hours at 65°C the mixture was cooled to room 
15 temperature and neutralized with sodium acetate (3.5 g, 0.15 
mole) . The mixture was filtered and the filtrate evaporated 
nearly to dryness, whereupon it was dissolved in water (200 
ml). The water phase was extracted with 1, l, 1-trichloro- 
ethane (3x50ml) . The pooled organic phases were washed with 
water (20 ml) . The product was extracted from the pooled 
water phases with dichloromethane (50 ml) that after 
evaporation gave an oil (55 g) . 

Isopropyl 1 1 -hydroxy-^ g . g-triova-undecanoate ( 2 ) . 
25 Sodium (23 g, l.o mole) in form of chips was added in 
portions to triethylene giycol (700 ml) under nitrogen 
atmosphere. When the sodium had reacted completely, the 
mixture was cooled to roojji temperature and bromoacetic acid 
was added (76 g, 0.5 mole) under stirring. After 18 hours at 
100°C the excess of diethylene glycol was distilled off at' 
about 4 mm Hg. Thereafter j isopropyl alcohol (400 ml) and in 
portions acetyl chloride (51 g, 0.65 mole) were added. After 
stirring for 18 hours at 65'°c the mixture was cooled to room 
temperature and neutralized with sodium acetate (3.5 g, 0.15 
35 mole) . The mixture was filtered and the filtrate evaporated 
nearly to dryness, whereupon it was dissolved in water (200 
ml). The water phase was extracted with 1, 1, 1-trichloro- 
ethane (3x50ml) . The pooled organic phases were washed with 
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water (20 ml). The product was extracted from the pooled 
water phases with dichloromethane (50 ml) that after 
evaporation gave an oil. 

^H-n.m.r. (CDC1 3 ) ; 1.26(d,6H) ;3.07(s,2H) ; 3 . 6-3 . 8 (m, 12H) ; 
5 4.11(s,2H) ;5.09(m,l H) 

8- (N-phtalimidoyH -3 . 6-dioxa-o ctanol (3) . 

8-Chloro-3, 6-dioxa-octanol (365 g, 2.2 mole, prepared from 
from triethylene glycol and SOCl 2 ) was dissolved in dimethyl 

10 formamide (400 ml) and potassium phtalimide (370 g, 2.0 mole) 
was added under stirring. After stirring for 18 hours at 
110°C dimethyl formamide was distilled off at reduced 
pressure. The residue was suspended in toluene (1.5 1) at 40- 
50°C and potassium chloride was filtrated off. The product 

15 crystallizes at cooling (-10°C) . A second fraction is 

available from the mother liquor by concentrating it and 
repeating the crystallization procedure. 
iH-n.m.r. (CDC1 3 ) ; 2.90(s,lH) ;3 . 51-3 . 58 (m, 2H) ;3.60- 
3.68(m,6H) ; 3. 73-3. 78 (t, 2H) ; 3 . 89-3 . 94 (t , 2H) ; 7 . 70-7 . 89 (m,4H)\ 

20 

Isopropvl 17- fN-phtalimidovl^ -3 . 6 . 9 , 12 , 15-nen taoxa- 
heptadecanoate ( 4 ) . 

A solution of pyridine (2.8 ml, 35 mmole) in dichloromethane 
(30 ml) was added dropwise under stirring at about -5°C to a 

25 solution of 8- (N-phtalimidoyl) -3, 6-dioxa-octanol (3) (8.5. ■■g," 
36 mmole) and trif luoromethane sulfonic acid anhydride (10.2 
g, 36 mmole) in dichloromethane. After about 3 0 minutes the 
organic phase was washed with 0.5 M hydrochloric acid and 
water. After drying (Na^SC^) and filtration isopropyl 8- 

30 hydroxy-3 , 6-dioxa-octanpate (1) (12 g f 48 mmole) and Na 2 P0 4 ; 
(6.5, 46 mmole) were added, and the mixture was vigorously 
stirred for 20 hours at; room temperature. The reaction 
mixture was filtrated and the filtrate evaporated. The 
residue was partitioned between 1, 1, 1-trichloroethane and 

35 water. Evaporation of the organic phase resulted in an oil 
(13 g) . : 
l-H-n.m.r. (CDC1 3 ) ; € 1.26(d,6H) ;3.58-3.76(m,18H) ;3.90(t,2H) ; 
4.11(s,2H) ;5.09(m,lH) ;7. 70-7. 89 (m,4H) . 
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17- ( N-phtalimidovl 1-3.6.9.32 . 15-pentaoxa-heptadecanoic acid 
151. 

Isopropyl 17- (N-phtalimidoyl) -3 , 6 , 9 , 12 , 15-pentaoxa- 
5 heptadecanoate (4) (13 g) was dissolved in tetrahydrofuran 
(50 ml) and hydrochloric acid (cone, 50 ml)). After 16 hours 
at room temperature the solution was diluted with water (200 
ml) and tetrahydrofuran was removed at reduced pressure. The 
water phase was washed with toluene (lx) and extracted with 
10 dichloromethane (2x) . Drying (Na 2 S0 4 ) and evaporation of the 
organic phase resulted in the product in form of an oil (8.5 

g) 

iH-n.m.r. (CDC1 3 ) : * 3.57-3.76 (m,18H) ;3.9l(t / 2H) ;4.ll(s / 2H) ; 
4.8(br,2H) ;7.65-7.90(m,4H) 

15 

Isopropyl 17-amino-3 .6.9.1 2. 15-pentaoxa-heptadecanoate ( 6 \ 
17- (N-phtalimidoyl) -3 , 6 , 9 , 12 , 15-pentaoxa-heptadecanoic acid 
(5) (8.5 g) was dissolved in 150 ml ethanol and 3 ml 
hydrazine hydrate. The solution was stirred at room 
20 temperature for 16 hours, whereupon HC1 (100 ml, 3M) was 

added and the solution was then refluxed for 3 hours. After 
cooling to room temperature and filtration, pH was adjusted 
(pH 9, NaOH) and the filtrate was evaporated almost to 
dryness. Water was added and re-evaporation almost to dryness 
25 was carried out, whereupon the pH of the solution was 

adjusted (pH 4, HC1) followed by evaporation to dryness. The 
product was treated with isbpropanol (100 ml) and acetyl 
chloride (2 ml) at room temperature during the night and 
evaporated. The residue was collected in water and extracted 
30 into dichloromethane at an airline pH (7-11) . Evaporation 
resulted in the product (3.3 g). 

^-H-n.m.r. (CH3OD) : S 1.26(d,6H) ;3.17(t,2H) ;3.65-3.80(m,18H) ; 
4.16(s,2H) ;5.07(m,lH) 

\ 
t 
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FOBMUIAE OF SYNTHESIZED AMINO— PEG— CARBOX VUC ACIDS- 

H- (OCH 2 CH 2 ) n CH 2 CO-OCH (CH3 ) 2 
Compound l: n = l 
Compound 2: n = 1 

PhtN-CH 2 CH 2 - (OCH 2 CH 2 ) 2 OH 
Compound 3, PhtN- = N-phtalimidoyl 

PhtN-CH 2 CH 2 - (OCH 2 CH 2 ) 4 CH 2 CO-OCH ( CH3 ) 2 
Compound 4, PhtN- = N-phtalimidoyl 



10 



PhtN-CH 2 CH 2 - (OCH 2 CH 2 ) 4 CH 2 CO-OH 
15 Compound 5 



H 2 N-CH 2 CH 2 - (0CH 2 CH 2 ) 4 CH 2 CO-OH 
Compound 6 
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PREPARATION OF BIFUNCTIONAL REAGENTS AND COUPLING 
PRODUCTS 

Structural formulae are set forth on a separate page. 

5 

Example 1 . Preparation of N-hydroxysuccinimide ester 

of 17-iodoacetylamino-3, 6, 9,12,15 
pentaoxaheptadecanoic acid 

10 A. Preparation of 17 -iodoacetyl amino -3 , 6 , 9 , 12 , 15- 
pentaoxaheptadecanoic acid (A) 

Isopropyl 17-amino-3, 6, 9 , 12, 15-pentaoxahepta- 
decanoate (see part I of the experimental part) 
15 (1.1 g, 3.2 mmole) was dissolved in 3 ml of 1 M 

sodium hydroxide solution and left at room tempera- 
ture for 30 min. 1.5 ml of 6 M hydrochloric acid was 
added and the mixture was evaporated to dryness. The 
residue was taken up in dichloromethane and filtered 
2 0 to give 545 mg of 17-amino-3, 6, 9 , 12, 15-pentaoxa- 

heptadecanoic acid after evaporation of the solvent. 
460 mg (1,39 mmoles) of this compound were dissolved 
in 10 ml of borate buffer pH 8.4. The solution was 
deaerated with nitrogen gas. A solution of 432 mg 
25 (1.52 mmoles) of N-succinimidyl 2-iodoacetate in 

5 ml of dioxane was added dropwise during 1 min pH 
was kept at 8.4 by addition of 5 M NaOH. The reac- 
tion solution was stirred for 15 min during inlet of 
nitrogen gas. According to thin layer chromatography; 
30 (eluent: CH 2 Cl 2 -MeOH 60:35) the reaction was com- 

pleted in some few minutes. After 15 min the pH of 
the reaction solution was adjusted to 3 and the 
solution was frozen and lyophilized. The reaction 
mixture was fractionated on a reversed phase column 
35 PEP-RPC HR 30/26 (Pharmacia Biosystems AB) using a 

gradient of 0-13 % acetonitrile with 0.1 % tri- 
fluoroacetic acid followed by isocratic separation 
at 13 % acetonitrile, 0.1 % TFA. Fractions from the 
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desired peak were pooled and lyophilized giving 351 

rag of 17-iodoacetylamino-3,6 / 9,12,15-pentaoxa-hepta- 
decanoic acid (A). Yield: 76 %. 

5 The structure of the product was established by the 

aid of its NMR spectrum. X H NMR spectrum (D 2 0) ex- 
pressed as 6-values: 

ICH 2 C 4.23 s, 0CH 2 C0H 3.76 s . 
10 0 o 

-OCH 2 CH 2 0- 3.71-3.76, -NHCH 2 CH 2 0- 3.65 t, 
-NHCH 2 CH 2 0- 3.41 
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B * Preparation of N -hydroxvsuccinimide ester of 17-iodo- 
acetylamino-3 ,6.9. 12, 15-pentaoxaheptadecanoic acid 
(B) 

Hydroxysuccinimide (4.5 mg, 39 umole) was weighed in 
the reaction vial. 17-Iodoacetylamino-3, 6, 9, 12, 15- 
pentaoxaheptadecanoic acid (A) (18.3 mg, 39 umole) 
was dissolved in 0.55 ml dried dioxane and added to 
the reaction vial. ih& vial was deareated with 
nitrogen gas and then a solution of 8.0 mg 
(39 umole) dicyclohexylcarbodiimide in 0.15 ml of 
dried dioxane was added dropwise to the reaction 
vial. The vial was filled with nitrogen gas, closed 
and placed in the dark. The reaction solution was 
stirred for 3.5 h. The precipitate formed was re- 
moved by filtration , : The percentage formed product B 
in the filtrate was I determined by NMR-analysis to be 
89 %. 
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Example 2 . Preparation of (17-iod acetyl amino - 

3,6,9,12, 15-pentaoxaheptadecanoylamino ) - 
immunoglobulin (C) 

5 A. Monoclonal antibody Mab C215 

A monoclonal antibody of immunoglobulin class IgG2a 
(Mab C215) (34 mg, 0.218 pmole) dissolved in 17.7 ml 
of 0.1 M borate buffer pH 8.1 containing 0.9 % sodium 

10 chloride was added to a reaction vial. 146 pi of a 

dioxane solution containing 3.6 mg (6.4 pmole) of N- 
hydroxysuccinimide ester of 17-iodoacetylamino- 
3,6,9,12,15 -pent aoxahep tadecanoic acid ( B ) was in- 
jected into the buffer solution and the reaction was 

15 completed during stirring for 25 min. at room temper- 

ature. The reaction vial was covered with folie to 
exclude light. Excess of reagent B was removed by 
fractionation on a Sephadex G 25 K 26/40 column using 
0.1 M phosphate buffer pH 7.5 containing 0.9 % sodium 

20 chloride as eluent. Fractions containing the desired 

product C were pooled. The solution (22 ml) was con- 
centrated in an Amicon cell through a YM 30 filter to 
8 ml. The concentration and degree of substitution 
were determined with amino acid analysis to be 

25 4.7 mg/ml and 18 spacer per Mab C215 respectively. 

B. Monoclonal antibody Mab C242 

» i 

A monoclonal antibody (Mab C242) of the immunoglobu- 
30 lin class IgG 1 was reacted with 15, 20 and 22 times 

molar excess of N-hydroxysuccinimide ester of 17- 
iodoacetyl-amino-3, 6,9, 12, 15-pentaoxaheptadecanoic 
acid (B) respectively according to the procedure 
described in example 2 .A giving nona, dodeca and 
3 5 t et r adeca (17- iodoacety lamino )-3,6,9,12,15- 

pentaoxaheptadecanoylamino ) -Mab C242 . ( C ) 
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C. Monoclonal antibody Mab C 

A monoclonal antibody (Mab C) of the immunoglobulin 
class IgG 2a was reacted with 14 and 18 times molar 

5 excess of N-hydroxysuccinimide ester of 17- 

iodoacetylamino-3 ,6,9,12, 15-pentaoxaheptadecanoic 
acid (B) respectively according to the procedure de- 
scribed in example 2A giving tetra and hepta( 17-iodo- 
acetylamino-3, 6, 9, 12, 15-pentaoxa-heptadecanoylamino )- 

10 Mab C. (C) 

Example 3 . Preparation of 2-mercaptopropionylaraino- 

Eu 3 - labelled- staphylococcal enter o toxin A 
(SEA) 

Preparation of Eu 3 * labelled SEA (D) 

SEA (freezed dried product from Toxin Technology 
Inc.) (2 mg, 72 nmole) was dissolved in 722 jal 
milli-Q water and added to a 15 ml polypropylene 
tube. 100 ill of 0.1 M borate buffer pH 8.6 was added 
and then 2160 nmoles of Eu 3+ -chelate reagents 
(Pharmacia WallaciOy) in 178 pi of milli-Q. The 
reaction was completed at room temperature over 
night. Excess reagent was removed by fractionation 
of the reaction solution on a Sephadex 6 25 PD 10 
column ( Pharmacia Biosystems AB) using 0.1 M 
phosphate buffer 8.0 as eluent. Fractions with 
the desired product D were pooled. The; solution 
(3 ml) was concentrated in an Amicon cell through an 
YM5 filter to a volume of 0.8 ml. The concentration 
was determined with amino acid analysis to be 
1.7 mg/ml. The degree of substitution was determined 
by comparing with a EuCl 3 standard solution to be 
0.8 Eu 3+ per SEA. 



15 

A. 
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Bl. Preparation of 3-(2-pyridyldithio)propionylamino Eu 3+ 
labelled SEA (E) and 3-mercaptopropionylamino Eu 3 * 
labelled SEA (F) 

5 Eu 3+ -SEA (1.24 mg, 44.8 nmoles) in 0.75 ml of 0.1 M 

phosphate buffer pH 8.0 was added to a 15 ml poly- 
propylene tube. 35 pi (180 nmole) of a solution of 
1.6 mg of N-succinimidyl 3- (2-pyridyldithio) -pro- 
pionate in 1 ml of ethanol was added to the tube and 

10 the reaction solution was stirred for 30 min at room 

temperature. The obtained product E was not isolated 
before being reduced to product F. 

To the reaction solution from above were added 20 pi 

15 of 0.2 M Eu 3+ -citrate solution and 50 pi of 2 M 

acetic acid to adjust the pH to 5. Thereafter a 
solution of 3.1 mg of dithiotreitol (Merck) in 
0.1 ml of 0.9 % sodium chloride was added and the 
reaction solution was stirred for 20 min at room 

20 temperature. Thereafter the total volume was adjust- 

ed to 1 ml by addition of 50 pi of 0.9 % sodium 
chloride solution. The reaction solution (1 ml) was 
placed on a Sephadex ;G25 NAP-10 column (Pharmacia 
Biosystems AB) and desired product F was eluted by 

25 addition of 1.5 ml of 0.1 M phosphate buffer pH 7.5 

containing 0.9 % sodium chloride. The eluted product 
F was collected in a ,15 ml polypropylene tube and 
immediately used in the synthesis of product G to 
avoid reoxidation to a disulfide compound. 

30 ! 

B2 • Preparation of 2-mercaptopropionylaminostaphylococcal 
enterotoxin A (SEA) (F2) 

Native SEA (freeze dried product from Toxin Technol- 
35 ogy Inc) or recombinant prepared SEA (rSEA) was re- 

acted with 2 times molar xcess of N-succinimidyl 3- 
(2-pyridyldithio) -propionate according to the proce- 
dure described in example 3B1. 
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The degree of substitution was determined with UV- 
analysis according to Carlsson et al (Biochem. J. 
173(1978)723-737) to be 1.9 mercaptopropionyl group 
per SEA. 

5 

Example 4 . Preparation of the SEA-monoclonal antibody 

conjugate (Gl och G2) 

A. Conjugates between Eu 3+ -SEA and Mab C215 (Gl) 

10 

3+ 

To the solution of 4-mercaptopropionylamino Eu 
labelled SEA (F) described in example 3B was added 
1.2 ml of a solution of octadeca(17-iodoactylamino- 
3,6,9,12, 15-pentaoxaheptadecanoylamino )Mab C215 ( C ) 

15 (4 mg) in 0.1 M phosphate buffer pH 7.5 containing 

0.9 % sodium chloride. The reaction was completed by 
standing at room temperature over night - Unreacted 
iodinealkyl groups were then blocked by addition of 
5 |il (1.2 pinole) of a solution of 20 pi mercapto- 

20 ethanol in 1 ml of water. The reaction solution was 

left for 4 h at room temperature and then filtrated. 
The filtrate was then fractionated on a Superose 12 
HR 16/50 column (Pharmacia Biosystems AB) using as 
eluent 0.002 M phosphate buffer pH 7.5 containing 

25 0.9 % sodium chloride. Fractions with the desired 

product G were pooled and analysed. The protein con- 
tent was 0 . 22 mg/ml determined by amino acid analy- 
sis. The degree of substitution was one SEA per IgG 
determined by Eu 3+ determination. The product was 

30 also studied for immunostimulatihg properties and 

antibody binding capacity. 

By increasing the amount of compound (F) in relation 
to compound (C) higher degree of i substitution was ob- 
35 -tain d. ! 
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B. Conjugates between rSEA and Mab C215 (G2) 

Octadeca ( 17-iodoacetylamino-3, 6,9 ,12 r 15- 

pent aoxaheptadecanoylamino) Mab C215 (C) was reacted 

5 with 1.8 times molar excess of 2-mercaptopropionyl- 

amino-rSEA (F2) according to the procedure described 
in example 4A. The composition of the conjugate was 
analysed by sodium dodecylsulf ate polyacrylamide gel 
electrophoresis (SDS-PAGE) on Phast-Gel m gradient 4- 

10 15 and the bonds were scanned with Phast IMAGE 

(Pharmacia Biosystems AB). The conjugate obtained was 
composed of 6% Mab C215 with three SEA, 15% with two 
SEA, 28% with one SEA and 51% unsubstituted Mab C215. 

15 In another experiment 2.7 times molar excess of F2 

was used giving a conjugate with the composition 15% 
Mab C215 with three SEA, 25% with two SEA, 34% with 
one SEA and 26% of unsubstituted Mab C215. 

20 C. Conjugates between rSEA and Mab C242 

CI* Tetradeca( 17-iodoacetylamino-3, 6, 9,12, 15- 

pen taoxaheptadecanoyl amino ) Mab C242 (C) was reacted 
with 3.2 times molar excess of 2-mercaptopropionyl- 

25 amino-rSEA (F2) according to the procedure described 

in example 4A. The composition of the conjugate was 
analysed as described in example 4 B and was found to 
be 4% Mab C242 with four SEA, 12% with three SEA, 28% 
with two SEA, 36% with one SEA and 20% of unsubsti- 

30 tuted Mab C242. 

The same reaction was run but the reaction product 
was treated 4 h with 0.2 M hydroxylamine before 
column fractionation to remove unstable bonds between 
35 Mab C242 and the spacer and between SEA and the 

mercaptopropionyl group. Th conjugate i 1 ? £rmed had the 
composition 1% Mab C242 with four SEA, 12% with three 
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SEA, 27% with two SEA, 36% with one SEA and 24% of 
unsubstituted Mab. 

5 C2 • Dodeca ( 17-iodoacetylamino-3 ,6,9,12, 15-pentaoxahepta- 
decanoylamino)Mab C242 (C) was reacted with 3 times 
molar excess of 2-mercaptopropionylamino-rSEA (F2) 
according to the procedure described in example 4A. 
The conjugate obtained had the composition 6% Mab 

10 C242 with three SEA, 26% with two SEA, 36% with one 

SEA and 31% unsubstituted Mab C242. 

C3 . Nona( 17-iodoacetylamino-3 ,6,9,12, 15-pentaoxahepta- 
decanoylamino)Mab C242 (C) was reacted with 3 times 
15 molar excess of 2-mercaptopropionylamino-rSEA (F2) 

according to the procedure described in example 4A. 
The conjugate obtained had the composition 13% Mab 
C242 with two SEA, 39% with one SEA and 46% unsubsti- 
tuted Mab C242. 

20 

D. Conjugates between rSEA and Mab C 

Dl . Hepta( 17-iodoacetylamino-3, 6, 9 , 12, 15-pentaoxahepta- 
decanoyl amino) Mab ; C was reacted with 5.4 times molar 

25 excess of 2-mercaptopropionylamino-rSEA (F2) accord- 

ing to the procedure described in example 4A. The 
composition of the conjugate was analysed as de- 
scribed in example 4B and was found to be 15% with 
four SEA, 24% with three SEA, 29% with two SEA, 19% 

30 with one SEA, 3% unsubstituted Mab C and 10% in a 

dimeric form. ; 

The same reaction was run with 0.2 M hydroxylamine 
present to remove; unstable bonds between Mab C and 
35 spacer and between SEA and the mercaptopropionyl 

group. The conjugate formed had the following t 
composition 11% Mab C with thr e SEA, 24% with two 
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SEA, 30% with on SEA, 18% of unsubstituted Mab C and 
17% in a dimeric form. 

D2 . Tetra( 17 -iodoacetyl amino )-3, 6, 9 , 12, 15-pentaoxahepta- 
5 decanoylamino)Mab C was reacted with 5.7 times molar 

excess of 2-mercaptopropionylamino-rSEA (F2) accord- 
ing to the procedure described in example 4B. The 
conjugate had the following compositon 8% Mab C2 with 
four SEA, 18% with three SEA, 30% with two SEA, 26% 
10 with one SEA, 5% of unsubstituted Mab C and 12% in a 

dimeric form. 



Example 5 . Preparation of [17- (3-mercaptopropionyl- 

amino ) -3 , 6 , 9 , 12 , 15 -pentaoxaheptadecanoyl - 
15 amino] -rSEA (X) 

A. Preparation of 17- [3- ( 2-pyridyldithio )propionyl- 

amino] -3,6,9,12, 15-pentaoxaheptadecanoylamino ) -rSEA 
(H) 

20 

A solution of N-hydroxysuccinimide ester of 17-[3-(2~ 
pyridyldithio )propionylamino] -3, 6, 9 , 12, 15-pentaoxa- 
heptadecanoic acid (K) (0.53 mg (896 nmoles) in 43 pi 
of dioxane) was injected into a solution of 3.67 mg 

25 (128 nmoles) of rSEA in 1 ml of 0.1 M phosphate 

buffer pH 7.5 containing 0.9% of sodium chloride. The 
reaction was completed in 30 min at room temperature. 
100 jil was taken for ^nalysation of degree of substi- 
tution. The rest was Stored frozen until it was re- 

30 duced to product I. 

The degree of substitution was determined by desalt- 
ing 100 pi of the reaction solution on a Sephadex G50 
NICK column (Pharmacia Biosyst ms AB) and analysing 
35 the eluate with UV- spectroscopy according to Carlsson 

et al (Biochem. J. 173(1978)723-737). 2.7 spacers 
were coupled to rSEA . . 
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B. Preparation of [ 17- ( 3-mercaptopropionylamino ) - 

3,6,9,12, 15-pentaoxaheptadecanoylamino] -rSEA (I ) 

The pH of the reaction solution with product H 
5 (0,9 ml) was adjusted with 2 HC1 to pH 4.4 and 2.9 mg 

of dithiotreitol dissolved in 75 ^il 0.9% sodium 
chloride was added. The reduction was completed in 30 
min. The reaction solution was added to a Sephadex 
G25 NAP 10 column (Pharmacia Biosystems AB) and 
10 eluted with 1.5 ml of 0.1 M phosphate buffer pH 7.5 

with 0.9% NaCl and immediately used in the synthesis 
of product J in example 11 . 

Example 6 . Preparation of SEA-monoclonal antibody 

15 conjugate J with double spacer 

Dodeca( 17-iodoacetylamino-3, 6, 9, 12, 15-pentaoxahepta- 
decanoylamino)Mab C242 (C) (4.2 mg, 27 nmoles in 1.0 ml 
of 0.1 M phosphate buffer pH 7.5 with 0.9% NaCl) was re- 

20 acted during 43 h with [17-(3-mercaptopropionylamino)- 
3,6,9,12, 15-pentaoxaheptadecanoylamino] -rSEA ( I ) (1.17 
mg, 42 nmoles in 1 ml of the above buffer) in the dark in 
nitrogen atmosphere. Thereafter 1.14 pinole of mercapto^- 
ethanol was added. After another 1 h the reaction solu- 

25 tion was fractionated on a Superdex 200 HR 16/65 column. 

The product was eluated with 2 mM phosphate buffer pH 7.5 
with 0.9 % NaCl. Fractions with the desired product J 
were pooled and analysed as described in example 4B. The 
conjugate was composed of 9% Mab C242 with two SEA, 25% 

30 with one SEA and 66% jof unsubstituted Mab C242. 
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EXPERIMENTAL PART II 

Effects of super antigen- antibody conjugates on cells 

The bacterial toxin used in the following experiments 
was Staphylococcus enterotoxin A (SEA) obtained from Toxin 
Technologies (WI; USA) or produced as a recombinant protein 
from E. Coli. 

The antibodies were C215, C242 and Thy-1.2 mAbs. C215 
is an lgG2a mAb raised against human colon carcinoma cell 
line and reacts with a 37kD protein antigen on several human 
colon cell lines. References to these mAbs have been given 
above. The conjugates were prepared as described in the 
preceding part. 

Before the priority date studies had only been per- 
formed with Eu 3+ labelled SEA-C215 mAb conjugates. During 
the priority year the results have been verified with 
unlabelled SEA-215, SEA-242 and SEA-Thy-1.2 mAb conjugates. 
The results now incorporated refer to unlabelled conjugates. 

To determine the cytotoxicity mediated by the SEA-C215 
mAb conjugate and unconjugated SEA and C215 mAb against 
colon carcinoma cells lacking MHC Class II or expressing low 
but undetectable amounts of MHC Class II, we employed 
various human SEA expanded T cell lines as effector cells 
and a panel of colon carcinoma cells and MHC Class II + Raji 
cells as target cells. The colon carcinoma cell lines 
Colo205, SW620 and WiDr, all lacked expression of MHC 
Class II, as determined by staining with mAbs against 
HLA-DR, H LA-DP and HLA-DQ and FACS analysis. The SEA ex- 
panded T cell lines were established from peripheral blood 
by weekly restimulations with mitomycin C treated MHC 
Class II + BSM lymphoma cells precoated with SEA in the 
presence of recombinant IL-2 (20 units/ml). These T cell 
lines were strongly cytotoxic towards Raji or BSM cells 
coated with SEA but not to uncoated cells or cells coated 
with staphylococcal enterotoxin B ( SEB ) . This SEA induced 
killing is dependent on int raction of SEA with MHC Class II 
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on the target cell as determined by the use of blocking 
HLA-DR antibodies, MHC Class II" Raji mutant cells and 
HLA-DR transfected L-cells (Dohlsten et al., Immunology 71 
(1990) 96-100. These T cell lines could be activated to kili 
C215 + MHC Class II" colon carcinoma cells by the C215-SEA 
conjugate* In contrast unconjugated SEA and C215 mAb were 
unable to induce more than marginal T cell killing against 
the C215 + MHC Class II" colon carcinoma cells. The staphylo- 
coccal enterotoxin antibody conjugate dependent cell -mediated 
cytotoxicity was dependent on binding of the SEA-C215 mAb 
conjugate to the C215 + tumor cells. The specificity in this 
binding was demonstrated by the fact that excess of un- 
conjugated C215 mAb but not the irrelevant C242 and w6/32 
mAbs inhibited the lysis of the colon carcinoma cells. CD4 
and CD8 + T cells demonstrated killing of SEA-C215 treated 
C215 + colon carcinoma cells, but did not lyse SEA treated 
cells. The interaction of T cells with SEA-C215 mAb conju- 
gate bound to MHC Class II" tumor cell seems to involve 
interaction with specific V-beta TCR sequences in a similar 
manner as earlier demonstrated for SEA induced killing of 
MHC Class II + cells. This was indicated by the interaction 
of an SEA specific but not an autologous SEB specific T cell 
line with the C215-SEA conjugate. C242 mAb and Thy-1.2 mAb 
conjugates demonstrate activity in analogy with the C215 mAb 
conjugate. 

Chromium labelling and incubation of the target cells with 
SEA 

0.75xl0 6 target cells and 150 yiCl 51 chromium (Amersham 
Corp.,, Arlington Hights, England) were incubated for 45 
minutes at 37° C in a volume; of 100 pi. The cells were kept 
in complete medium containing RPMI-1640 medium .(Gibco, 
Paisley, GBR) supplemented with 2.8 % (v/v) 7.5 % NaHCOg, 
1 % sodium pyrovate, 2 % 200 mM L-glutamine, 1 % 1M Hepes, 
1 % 10 mg/ml gentamicin and; 10 % fetal calf serum (FCS, 
Gibco, Paisley, GBR). After the incubation the cells w re 
washed once in complete medium without FCS and incubat d 60 
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minutes at 37 °C and washed and resuspended in complete 
medium containing 10 % FCS. 5xl0 3 target cells were added to 
each well of U-bottom 96-well microtiter plates (Costar, 
Cambridge, USA). 

Cytotoxicity assay 

The effector cells were added to the wells at various 
effector/target cell ratios. The final volume in each well 
was 200 ul. Each test was done in triplicate. The plates 
were incubated 4 hours at 37 °C after which the released 
chromium was harvested. The amount 51 Cr was determined in a 
gamma-counter (Cobra Auto-gamma, Packard). The percentage 
cytotoxicity was computed by the formula % cytotoxicity = 
(X-M)/(T-M) * 100, where X is the chromium release as cpm 
obtained in the test sample, M is the spontaneous chromium 
release of target cells incubated with medium, and T is the 
total chromium release obtained by incubating the target 
cells with 1 % sodium dodecyl sulfate. 

RESULTS 

SEA-C242, SEA-C215 and SEA-anti-Thy-1 . 2 mAb conjugates 
bind to cells expressing the relevant epitopes of the mAbs, 
respectively, and to MHC Class II + cells. Unconjugated SEA 
on the other hand only binds to jMHC Class 11 + cells. Un- 
conjugated C215, C242 and Thy-l.-2 mAbs bind to the relevant 
cells but not to Raji cells. (Table 1) 

Human T cell lines lysed the MHC Class II " SW620, 
Colo205 and WiDr cells in the presence of SEA-C215 mAb 
conjugate but not in the presence of unconjugated SEA and 
C215 mAb (Fig. 1). The lysis of bolon carcinoma cells was ! 
seen at 10-100 ng/ml of SEA-C215! mAb conjugate. High levels 
of lysis at various effector to target ratios were seen with 
SEA-215 mAb conjugate against SW520 (Fig. 1). in contrast, 
unconjugated SEA or C215 mAb mediated no cytotoxicity 
against SW620 cells at all tested effector to target ratios. 
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This Indicates that the capacity to lyse MHC Class II 
Colo205 cells is restricted to the conjugate and cannot be 
induced by unconjugated SEA and C215 mAb. SEA and SEA-C215 
mAb conjugate but not C215 mAb mediated T cell killing of 
MHC Class II + Raji cells and of interferon treated MHC 
Class II + Colo205 cells (Fig. 1). 

In order to demonstrate that the SEA-C215 mAb conjugate 
mediated lysis involved specific binding of the conjugate to 
the C215 mAb molecule on the target cells, we performed 
blocking studies with excess of unconjugated C215 mAb and 
mAb C242, which bind to an irrelevant antigen on the colon: 
carcinoma cells (in regard to C215 mAb binding). Addition of 
mAb C215 strongly blocked cytotoxicity, whereas the C242 mAb 
had no influence (Fig. 2). Similarly lysis by a SEA-C242 mAb 
conjugate was specifically blocked by excess of unconjugated 
C242 mAb but not C215 mAb. 

The capacity of SEA-C215 mAb conjugate to induce T cell 
dependent lysis of MHC Class II SW620 colon carcinoma cells 
was seen in both CD4 + and CD8 + T cell populations (Table 2). 
SEA did not activate any of these T cell subsets to mediate 
killing of SW620 cells but induced lysis of MHC Class II 
Raji cells (Table 2). 

The SEA-C215 mAb conjugate induced lysis of SW620 and 
Raji cells by a SEA expanded T celi line, but not by a SEB - ? 
expanded T cell line (Fig. 3). The specificity of the SEA 
and SEB lines is indicated by their selective response to 
SEA and SEB, respectively, when exposed to Raji cells 
(Fig. 4). This indicates that the SEA-C215 mAb conjugate 
retains similar V-beta TCRi specificity as for unconjugated ; 
SEA. 

Legend to figures 

Fig. 1. The SEA-C215 mAb conjugate directs CTLs against 
MHC class II~ colon carcinoma cells. Upper left panel 
demonstrates the effect of SEA responsive CTLs against SW620. 
cells at various effector to target ratios in the absence 
(-) or presence of SEA-C215 mAb conjugate, SEA, C215 and a 
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mixture of C215 and SEA (C215+SEA) at a concentration of 
1 pg/ral of each additive. The other panels demonstrates the 
capacity of SEA-C215 mAb conjugate, and SEA to target SEA 
responsive CTLs against the C215+MHC class II" colon carci- 
noma cell lines SW620, Colo205 and WiDr, MHC class II + C215 + 
interferon treated Colo205 cells and C215- MHC class II + 
Raji cells* Effector to target ratio was 30:1. Addition of 
unconjugated C215 mAb, at several concentrations, did not 
induce any CTL targeting against these cell lines. FACS 
analysis on SW620 cells, Colo205 and WiDr cells using mAbs 
against HLA-DR, -DP, -DQ failed to detect any surface MHC 
class IX expression, whereas abundant expression of HLA-DR, 
-DP and -DQ was detected on Raji cells and HLA-DR and -DP on 
interferon treated Colo205 cells. Colo205 cells were treated 
with 1000 units/ml of recombinant interferon- gamma for 48 
hours prior to use in the CTL assay. 

Fig. 2. SEA-C215 mAb conjugate and SEA-C242 mAb conju- 
gate induced CTL targeting against colon carcinoma cells 
depends on the antigen selectivity of the mAb. Lysis of 
Colo205 cells by a SEA responsive CTL line in the presence 
of SEA-C215 mAb and SEA-C242 mAb conjugate (3 pg/ml) is 
blocked by addition of unconjugated C215 and C242 mAbs 
(30 pg/ml), respectively. The i unconjugated mAbs or control 
medium (-) were added to the target cells 10 minutes prior 
to the conjugates. 

Fig. 3. Lysis of SEA-C215 mAb conjugate coated colon 
carcinoma cells is mediated by SEA but not SEB responding 
CTLs. Autologous SEA and SEB selective T cell lines were 
used at an effector to target ratio of 10:1 against SW620 
and Raji target cells in the absence (control) or presence 
of SEA-C215 mAb conjugate, a mixture of unconjugated C215 
mAb and SEA (C215+SEA) and unconjugated C215 mAb and SEB 
(C215+SEB) at a concentration of 1 pg/ml of each additive. 

Fig. 4. Cytotoxicity induced by the SEA-C242 mAb 
conjugate and SEA-Anti-Thy-1.2 : mAb conjugate against their 
target cells (Colo205 tumour cells and EL-4 tumour cells, 
respectively ) . 
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Table 1 

SEA-C215 mAb conjugate bind to C215 + colon carcinoma 
cells and MHC Class II + Raji cells 



Reagent Cell Facs analysis 

SEA-C215 mAb Colo205 Pos 

Raji Pos 

C215 mAb Colo205 Pos 

Raji Neg 

SEA-C242 mAb Colo205 Pos 

Raji Pos 

C242 mAb Colo205 Pos 

Raji Neg 

SEA-anti-Thy-1.2 mAb EL-4 Pos 

anti-Thy-1.2 mAb EL-4 Pos 

SEA Colo205 Neg 

Raji Pos 

control Colo205 Neg 

Raji Neg 

EL-4 Neg 



Cells were incubated with the various additives of control 
(PBS-BSA) for 30 minutes on ice, washed and processed as 
described below. The staining of C215 mAb and C242 mAb bound 
to Colo205 cells and anti-Thy-1.2 bound to EL-4 cells was 
detected using FITC labelled rabbit anti mouse 1 g. The 
staining of SEA to Raji cells was detected using a rabbit 
anti-SEA sera followed by a FITC-swine anti rabbit 1 g. T he . 
staining of SEA-C215 mAb conjugate to Colo 205 and Raji 
cells was detected utilizing the above described procedures 
for C215 mAb and SEA. FACS analysis was performed on a FACS 
star plus from Becton and Dickinson. Staining with second 
and third steps only was utilized to define the background. 
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Table 2 



CD4 + and CD8 + CTLs lyse colon carcinoma cells presenting the 
C215-SEA conjugate. 



Effector A) 



% cytotoxicity 



CD4 + 
CD4 + 
CD8 + 
CD8 + 



Target 


control 


SEA 


C215-SEA 


SW620 


2 


5 


50 


Raji 


0 


41 


43 


SW620 


0 


1 


23 


Raji 


2 


72 


68 



A) The CTLs (SEA-3) were used at effector to target ratios 
of 30:1 in the absence (control) or presence of SEA and 
C215-SEA at 1 pg/ml. 
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O L A I M a 

1. A soluble antibody conjugate comprising an antibody and 

superantigen. 

2. A soluble antibody conjugate according to claim 1, 

wherein 

(i) said antibody is specific for a cell surface 
structure on a target cell associated with a disease, 
and 

(ii) said superantigen is recognizable by T-cells and 
capable of activating cytotoxic T-cells (CTLs),and 
preferably is capable of interacting with parts of the 
T-cell receptor complex, such as with a T-cell receptor 
V beta chain. 



15 



3. 



20 



25 



5. 

30 

6. 



A conjugate according to any of claims 1-2, wherein the 
target cell is associated with a disease selected from 
the group consisting of cancer, autoimmunity, parasitic 
infestation and microbial infections such as viral 
infection, fungal infection and bacterial infection, and 
the antibody is directed specifically against an 
antigenic determinant present on said target cell. 

A conjugate according j to any of claims 2-3, wherein the 
the disease is cancel and the antibody is directed 
against an antigenic \ determinant (epitope) present on a 
tumour cell, such as; a colon carcinoma associated cell. 

A conjugate according! to claim 4, wherein the antibody is 
directed specifically against the C242 epitope. 1 

i 



A conjugate according j to claims 4, wherein the antibody 
is specifically directed against an epitope on a protein 
belonging to the GA-733 family, in particular the C215 
35 epitope. 
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7. A conjugate according to any of the preceding claims 1-6 , 
wherein there are at least 1-5, preferably 1-3, 
superantigen moieties per antibody moieties. 

5 8, A conjugate according to any of the preceding claims 1-7, 
wherein the antibody is monoclonal • 

9. A conjugate according to any of claims 1-8, wherein the 

superantigen is of bacterial origin and in particular 
10 selected from the group consisting of staphylococcal 

enterotoxins . 

10. A conjugate according to any of the preceding claims 1-9, 

wherein the superantigen is SEA. 

15 

11. A conjugate according to any of claims 1-10, wherein the 

superantigen and the antibody is held together through a 
covalent organic linkage structure -B- that preferably 
comprises at least one amide structure, and preferably 
2 0 is hydrophilic providing a chain that is at least 6 atom 

long. 

12. A conjugate according to claim 11, wherein the 

linkage -B- comprises the structure 
25 -S r RCONHCH 2 CH 2 (OCH 2 CH 2 ) n 0(CH 2 ) m C0Y- . (I) 

wherein 

r is an integer 1 or 2 ; 
R is alkylene having 1-4 carbon atoms; 
n is an integer 1-20; ; 
30 mis an integer 1 or 2 ; and ! 

Y is -NH-, -NHNH- or -NHN=CH- 

13 A conjugate according to any of the preceding claims l-ll 
for use in the lysis of target cells carrying the cell 
35 surface structure against which the antibody moiety of 

the conjugate is directed. 
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14. A method for the lysis of a target cell, wherein the 

target cells are contacted with a target cell lysis 
effective amount of a soluble antibody conjugate 
comprising an antibody linked to a superantigen; said 
5 antibody being specific for the target cells and said 

superantigen being recognizable by T-cells and capable 
of activating cytotoxic T-cells (CTLs) . 

15. A method for the lysis according to claim 14, wherein the 
10 superantigen, the antibody and a linkage structure. 

connecting the antibody to the superantigen are as 
defined in any of the claims 1-13, 

16. A method for the preparation of a conjugate, said method 
15 comprising the steps of 

(i) synthesizing the conjugate from an antibody and/or a 

superantigen by coupling in a manner known per see 
the superantigen to the antibody via at least one 
structure selected from (a) carbohydrate 
20 structures, and (b) the functional groups : thiol 

groups, disulfide groups, carboxy groups and amino 
groups; and 

(ii) recovering the conjugate from the media in which it 
has been synthesized. 

25 

17. A method for the preparation of a conjugate according to 

claim 16, wherein the coupling is allowed to proceed at 
an amino group in the superantigen and/ or antibody. ; 

30 18. A method for the preparation of a conjugate according to 
claim 17, wherein the coupling comprises the steps of 

(i) reacting the antibody or the superantigen with an 

organic reagent containing a thiol-reactive group 
and an amino-reactive group to the formation of an 
35 antibody or an superantigen carrying the thiol- 

reactive group, and r 

(ii) reacting the remaining part of the superantigen and 
the antibody with an organic reagent containing a 
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thiol group or a protected thiol group and an 
amino-reactive group to the formation of a 
superantigen or an antibody carrying the thiol 
group or the protected thiol group, whereupon 
(iii) the obtained products from steps (i) and (ii) , 
respectively, are reacted with each other to the 
formation of a conjugate in which the superantigen 
is linked to the antibody via a disulfide or 
thioether. 



10 



19. A method for the preparation of a conjugate according to 
claim 18, wherein the amino-reactive reagent containing 
the thiol-reactive group is an alpha-haloacetylhalid and 
the compound containing the thiol group or protected 

15 thiol group is a bifunctional coupling reagent complying 

with formula II: 

Z 1 RCONHCH 2 CH 2 (OCH 2 CH 2 ) n O (CH 2 ) ^ ' (II) 
where m is an integer 1 or 2, n is an integer 1-20, Z ± 
is an HS-reactive electrophilic group, thiol (— SH) or 

20 protected thiol (e.g. Acs-) , with the provision that a 

thiol group and a hydroxy group must not be bound to one 
and the same carbon atom in R, and Z^ r is an activated 
carboxy. 

25 20. A method for the preparation of a conjugate according to 
any of claims 16-19, wherein said superantigen and 
antibody are as defined in any of claims 2-10. 

21. A method for the treatment of a mammal, including a 
30 human individual , suffering from a disease selected ftom 

the group consisting of cancer, autoimmunity, an 
infection caused by a virus, a bacterium or a fungi, and 
an infestation caused by a parasite, said method 
comprising administering to said mammal a target cell 
35 lysis effective amount ;of a conjugate according to any 

of claims 1-12, said target cell being associated with 
the disease to be treated. 
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22. The use of a conjugate according to any of claims 1-12, 
for the manufacture of a pharmaceutical composition 
intended for the treatment of cancer, autoimmunity, an 
infection caused by a virus, a bacterium or a fungi, or 
5 an infestation caused by a parasite • 
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